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ABSTRACT |

"Optlcal propertles have been measured and modulatlon .

'~ transfer function data has been obtained for some Corm_ng
discrete-particle screens, one of which satisfies the
1n1t1a1 contract requlrement of MIF = 0.9 at 10 cycles/mm.

: “.anan’cea reflections in the MTF measurement system may be v'
contrlbutlng to ' low MTF- readlngs. R : S

; 'Optlcal propertles have been measured for a new serles of o
: very th:r.n Cornlng dlscrete—partlcle screens. S
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' _ : ' TECHNICAL REPORT NO. 29

I. Modulation Transfer Function Measurements

~A. Results
| Modulation transfer:mnctien data has been obtained
" for three discrete.particle screens, DP 119, 121
b;gand 126. The MTF curves are shown in Fig. 1, and
. the measured optical properties of the_screens are
‘ given in Table I. Note that the thickness given is
that of the scattering layer-and_ddes not include
the substrate. The DP 126 screen has MIF values of
0.89 at 10 cycles/mm and 0.81 at 20 cycles/mm, while
the values for the other screens were conéiderably
lower. The DP 126 screen satisfies the initiel con-
tract requlrement of MIF = 0.9 at 10 cycles s/mm.
The three screens were made of 1dent1ca1 materlals,
the only significant dlfference between the screens
is thelrvthlckness. The high MTF of DP 126 is due
to its 15-micron thickness as compared to 19 and
26 microns for DP 121 and 119, respectively. The
‘relatively low axial gain values of these screens
are due to excessive scattering parﬁicle number |

density and resultant multiple scattering.

B. Discussion

In Technical Report No. 28 it was postulated that
a larger decrease in screen diffuse reflectance

_ with a smaller drop in T45-is.obtained by adding
absorbing material in the for@ of a thin layer on
the screen surface, rather than distributing the
absorber throughout the screen material, as is

- commonly done. If the absorbing layer has trans-

mission T, application of the layer to a non-

absorbing screen will cause T45 to be reduced by
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a factor T, but will reduce she diffuse reflectance'
by a factor T2.- This is because all of the ambient
light must pass through the absorbing layer twice.
Experiments have been performed under realistic

ambient light conditions'which verify this concept.

(
i

-

.. In our MTF measurements it is necessary to use a

_ high—poWer microscope objeetive lens in order to

: ‘ : “.gather enough radiation to permit reliable measure-

i : - ments. Because of the closeness of the lens to the

: screen (1 to 5 mm), a fraction of the scattered

_1ight is reflected by the objective back toward the

. screen and has the same effect as would ambient light,
i.e., the image contrast is degraded, and the amount
of degfadetion depends on the screen diffuse reflec-

.tanée. "Also, at low space frequenc1es one cycle fills
: most of the measurement area on the screen, and so

the amount of reflected radiation from the objective

depends on whether a maximum or a minimum is being
measured. At higher space frequency however, many
cycles are present on the screen measurement area,

and the amount of reflected radiation is independent

hEL

of the mask positidn. " If an absorbing layer is
interposed between the_screen being measured and the
- objective lens, then the effective diffuse reflectance
of the screen will be reduced by a factor of T2 and
.. the measured image contrast and resulting MTF values

should be increased. Experlments are being conducted

to determine the magnitude of this effect.
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Discrete-Particle Screens

A new series of discrete—pafticle screens, DP-152.

“through 163, has been obtained. The bptical properties

of these screens have been measured and are given in

Table I. The axial gain values range from 1.4 to 8. 3,

~and the thicknesses are in the range 5 to 8 microns.

MTF curves will be obtained for selected screens, and .

' MTF values are expected to be high because of the
'vhigher axial gain values and small_thieknesses.

“The_measﬁred values of T45 and RD for these screens are

compared with theoretical values in Figures 2 and 3.
Disagreements with theory will be discussed in the final
repQrt,
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TABLE I - OPTICAL PROPERTIES OF SOME DISCRETE-PARTICLE SCREENS © = .
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~ Figure 3, Rj vs, axial gain for some Corning . .

 discrete—particle‘screens
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